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INTRODUCTION 

Polychlorinated  biphenyls  (PCB's)  are  highly  stable  compounds  which  have 
been  found  to  be  toxic  to  man  and  other  animals  (Weimer  et  al.  1976).   In  re- 
cent years,  their  presence  in  the  environment  has  elicited  the  concern  of 
several  government  regulatory  and  health  agencies.   PCB's  are  known  to  have 
been  utilized  by  three  companies  in  Massachusetts.   The  General  Electric  Cor- 
poration, located  in  Pittsfield,  has  discharged  PCB's  into  the  Housatonic 
River.   Aerovox  Corporation  and  Cornell-Dubilier  Corporation,  both  located  in 
New  Bedford,  discharged  PCB's  into  the  Acushnet  River  from  1947-1976  and  1942- 
1976,  respectively  (E.  Wong  pers.  comm. )  . 

In  September,  1976,  the  Massachusetts  Division  of  Marine  Fisheries  (DMF) 
began  to  analyze  finfish,  shellfish  and  crustaceans  in  New  Bedford  area  waters 
for  PCB  content.   Sampling  was  not  part  of  a  pre-designed  program  but  was  acti- 
vated as  a  response  to  requests  from  other  government  agencies  for  information 
on  PCB  levels  in  edible  fish  from  the  area. 

On  March  8,  1977,  the  Massachusetts  Department  of  Public  Health  (DPH) 
issued  a  warning  that  bottom  feeding  finfish  from  a  portion  of  Buzzards  Bay 
adjacent  to  the  Acushnet  River  (Figure  1),  should  not  be  consumed  as  they  con- 
tain PCB's  in  excess  of  the  5  ppm  Federal  Action  Level  (FAL).   On  June  2,  1977, 
a  second  warning  was  issued  relative  to  consuming  lobsters.   Analysis  of 
additional  samples  taken  from  1977-1979  resulted  in  a  DPH  closure  of  this  area 
on  September  25,  1979  (Figure  2).   The  closed  area  was  divided  into  three 
sections.   Area  1  was  closed  to  the  taking  of  all  finfish,  shellfish,  and 
lobsters;  Area  2  to  the  taking  of  bottom  feeding  finfish  (eels,  scup,  flounder 
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AREA   !    —  Bottom  feeding  fish,  shellfish  and  eels  not  to  be  eaten  from  these 
waters  because  of  PC8  contamination. 

AREA   !l  —    Bottom  feeding  fish  not  to  be  eaten  from  these  waters  because 
of  PCB  contamination. 
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Rock 
Point 


Negro  Ledge 
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Areas  subject  to  PCB  closures  include  (1)  waters  closed  to 
ail  fishing  activities,  (2)  waters  closed  to  lobstering  and  fishing 
for  bottom  feeding  finfish,  and  (3)  waters  closed  to  lobstering 
onlv. 
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and  tautog)  and  lobsters;  Area  3  to  the  taking  of  lobsters.   Many  people  felt 
that  the  DPH  may  have  over-reacted  to  the  PCB  contamination  problem.   Closure 
lines  were  apparently  chosen  not  because  they  necessarily  delineated  spatial 
contamination  but  because  they  were  readily  identifiable  and  connected  con- 
venient points  on  land.   Laboratory  analyses  indicated  that  of  all  the  species 
sampled,  only  eels  consistently  contained  PCB  concentrations  exceeding  5  ppm. 
DMF  continued  to  analyze  for  PCBTs  during  1980  because  of  this  agency's 
concern  with  the  contamination  of  marine  resources  and  the  impact  of  the 
closure  on  local  fisheries.   The  Division  found  it  necessary  to  compile, 
review,  and  analyze  the  results  of  work  completed  to  date.   Our  objectives 
entailed:  1)  ascertaining  the  representativeness  of  the  sampling  results  for 
the  species  populations  within  the  closed  area;  2)  determining  whether  the 
closure  lines  represented  contaminated  areas;  and  3)  examining  the  data  for 
spatio-temporal  trends  in  contaminated  levels  of  biota. 

MATERIALS  AND  METHODS 

Samples  were  collected  over  a  four-year  period  (1976-1980)  utilizing 
standard  collecting  gear  applicable  to  the  species  sought,  (e.g.  otter  trawl, 
lobster  pot,  eel  pot,  hook  and  line,  and  clam  rake).   During  1976  and  1977 
when  a  sample  was  taken,  we  recorded  location,  date,  and  species  identifi- 
cation information.   On  subsequent  samplings,  we  also  obtained  data  on  the 
length,  weight,  and  sex  of  the  organism  sampled;   water  temperature,  and 
salinity.   Each  sample  was  grossly  examined  externally  for  abnormalities  and 
disease.   Finfish  were  also  examined  internally. 

Three  laboratories  were  involved  in  analyzing  the  samples  for  PCB  con- 
centrations.  Only  edible  portions  of  each  sample  were  utilized  for  gas  chromato- 


graph  analysis.   The  DMF's  Cat  Cove  Laboratory  employed  a  Tracor  MT  220  gas 
chroma  to graph,  the  Lawrence  Experimental  Station  of  the  Department  of  Environ- 
mental Quality  Engineering  employed  a  Perkin  Elmer  gas  chromatograph,  and  the 
United  States  Food  and  Drug  Administration's  Boston  Laboratory  utilized  a 
Tracor  560  gas  chromatograph.  Analyses  were  performed  following  the  FDA 
procedure  found  in  Pesticide  Analytical  Manual,  Volume  i,  Section  212.13a.   This 
procedure  has  a  sensitivity  of  <0.1  ppm. 

The  three  laboratories  also  split  and  analyzed  six  samples  as  a  means  of 
comparing  instruments  and  techniques.   The  mean  of  all  the  samples  was  5.0 
with  a  standard  error  of  0.7. 

STUDY  AREA 
Study  area  boundaries  and  site  locations  are  shown  in  Figure  3.   Areas 
1,  2,  and  3  are  described  in  the  DPH  closure  notice  (Appendix  1).   For  the 
purposes  of  this  report,  the  region  outside  of  the  closure  has  been  designated 
Area  4.   Sites  A  and  M  are  adjacent  to  the  Aerovox  and  Cornell-Dub ilier  dis- 
charges, respectively.   Site  V  is  the  New  Bedford  sewage  outfall.   The  presence 
of  PCB's  in  the  sewage  effluent  and  sediment  adjacent  to  the  outfall  pipe  indicate 
that  this  is  also  a  source  of  contamination  (Camp  Dresser  and  McKee,  Inc.,  1979). 
The  spoil  area  depicted  in  Figure  3  was  utilized  in  1953  for  the  deposit  of 
spoil  taken  from  New  Bedford  inner  harbor  and  in  1962  and  1966  for  spoil  dredged 
from  the  outer  harbor. 


RESULTS  AND  DISCUSSION 
PCB  levels  by  species  are  listed  in  Tables  1  and  2.   In  general,  organisms 
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Figure  3.      Study  area  and  sampling  sites. 
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Table  1.    Concentrations  in  ppm,  of  PCB's  in  the  New  Bedford  area  fin- 
fish  and  shellfish  species  (except  lobster)  at  all  sites. 


Species 


rea 

Site 

Date 

PCB  (ppm) 

1 

G 

9/23/76 

6.0 

2 

LL 

9/23/76 

5.6 

3 

EE 

9/23/76 

2.6 

2 

BB 

9/23/76 

11.0 

4 

FF 

9/23/76 

11.0 

3 

GG 

9/23/76 

5.6 

1 

I 

9/23/76 

13.0 

2 

LL 

7/10/79 

7.5a 

1 

MM 

8/23/79 

8.1b 

3 

BBB 

10/16/79 

0.2 

3 

CCC 

10/16/79 

1.6 

3 

CCC 

10/16/79 

0.9 

3 

DDD 

10/16/79 

0.8 

3 

EEE 

10/16/79 

0.6 

3 

FFF 

10/16/79 

0.5 

3 

FFF 

10/16/79 

0.5 

3 

GGG 

10/16/79 

0.8 

3 

HHH 

10/16/79 

1.0 

3 

HHH 

10/16/79 

0.2 

2 

Q 

6/10/80 

3.8 

3 

AAA 

6/10/80 

1.1 

3 

AAA 

6/10/80 

1.0 

2 

LL 

6/10/80 

0.0 

3 

FFF 

6/10/80 

5.9 

2 

KK 

4/28/77 

0.4 

2 

KK 

5/  5/77 

0.5 

2 

KK 

5/  6/77 

3.0 

2 

S 

5/20/77 

2.7 

2 

KK 

5/21/77 

1.0 

2 

KK 

5/21/77 

1.6 

2 

S 

8/30/79 

16.5 

2 

S 

8/30/79 

1.4 

1 

H 

7/10/79 

24. 0C 

2 

Q 

7/10/79 

38.0 

1 

A 

7/11/79 

460.0 

1 

A 

7/11/79 

730.0 

1 

A 

7/11/79 

670.0 

1 

A 

7/11/79 

430.0 

1 

A 

7/11/79 

430.0 

Winter  flounder , 
Pseudopleuronectes  americanus 


Striped  bass,  Morone  saxatilis 


Bluefish,  Pomatomus  saltatrix 


American  eel,  Anguilla  ro strata 


a.  Composite  sample  of  3  flounder 

b.  Composite  sample  of  5  flounder. 

c.  Composite  sample  of  3  eels. 
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Species 

Area 

Site 

Date 

PCB  (ppm) 

American  eel,  Anguilla  rostrata 

1 

A 

7/11/79 

570.0 

1 

H 

8/16/79 

24. 0d 

1 

H 

8/16/79 

19. 0e 

1 

A 

8/17/79 

24.0 

1 

A 

8/22/79 

33.0 

1 

A 

8/22/79 

11.0 

1 

A 

8/22/79 

18.0 

2 

P 

7/26/79 

13.8 

2 

P 

7/26/79 

12.2 

1 

A,B,SC 

9/23/76 

92. 0f 

Scup,  Stenotomus  chrysops 

2 

R 

9/23/76 

6.1 

2 

II 

9/23/76 

11.4 

1 

MM 

8/23/79 

2.3g 

3 

III 

10/  4/79 

1.3 

3 

AAA 

6/  4/80 

0.0  ^ 

3 

DDD 

6/  4/80 

0.0  i 

Summer  flounder,  Paralichthys  dentatus 

2 

U 

9/23/76 

7.9 

1 

I 

9/23/76 

10.0 

2 

L 

9/23/76 

7.1 

2 

Y 

7/11/79 

0.2 

1 

MM 

8/23/79 

2.1 

3 

EEE 

5/29/80 

0.3 

3 

DDD 

6/  4/80 

4.0 

Windowpane ,  Scophthalmus  aquosus 

1 

MM 

8/23/79 

5.5^ 
14. 3k 

1 

MM 

8/23/79 

1 

MM 

8/23/79 

8.81 

3 

EEE 

10/16/79 

3.1 

3 

FFF 

10/16/79 

3.1 

Tautog,  Tautoga  onitis 

2 

II 

9/23/76 

1.2 

2 

LL 

7/10/79 

1.3m 

2 

S 

7/11/79 

1.3 

d.   Composite  sample  of  4  eels. 

e.   Composite  sample  of  4  eels. 

f.   Three  sites  sampled. 

g.   Composite  sample  of  31  scup. 

h.   Composite  sample  of  6  scup. 

i.   Composite  sample  of  7  scup. 

j.   Composite  sample  of  8  windowpane. 

k.   Composite  sample  of  9  windowpane. 

1.   Composite  sample  of  8  windowpane 

m.   Composite  sample  of  6  tautog. 
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Species 

Area 

Site 

Date 

PCB  (ppm) 

Tautog,  Tautoga  onitis 

3 

AAA 

10/16/79 

0.3 

3 

AAA 

10/16/79 

0.8 

3 

AAA 

10/16/79 

0.1 

2 

II 

6/10/80 

1.1 

2 

LL 

6/10/80 

0.2 

3 

GGG 

6/10/80 

0.9 

3 

GGG 

6/10/80 

1.1 

3 

GGG 

6/10/80 

0.7 

3 

GGG 

6/10/80 

0.7 

2 

Y 

6/10/80 

4.6 

2 

Z 

6/10/80 

0.8 

1 

2 

Z 

6/10/80 

0.1 

Silver  hake,  Merluccius  bilinearis 

2 

U 

9/23/76 

0.7 

Red  hake,  Urophycis  chuss 

3 

EEE 

10/16/79 

0.1 

Fourspot  flounder,  Paralichthys  oblongus 

3  3 

AAA 

6/10/80 

0.8 

Cunner,  Tautogolabrus  adspersus 

2 

U 

9/23/76 

20.0 

Black  sea  bass ,  Centropristis  striata 

3 

III 

10/  4/79 

0.4 

Butterfish,  Peprilus  triacanthus 

4 

QQ 

9/23/76 

0.3 

Blue  crab,  Callinectes  sapidus 

2 

M 

8/14/79 

4.2n 

1 

G 

8/16/79 

4.2° 

1 

A,B,SC 

9/23/76 

1.0P 

1 

G 

9/23/76 

5.6 

Soft-shelled  clam,  Mya  arenaria 

1 

D 

9/23/76 

53.0 

1 

E 

9/23/76 

21.0 

1 

F 

9/23/76 

22.0 

1 

F 

8/16/79 

14.6 

Oyster,  Crassostrea  virginica 

1 

NN 

8/16/79 

15.8 

Quahog ,  Mercenaria  mercenaria 

2 

Q 

9/23/76 

1.3 

2 

DD 

9/23/76 

0.2 

2 

CC 

9/23/76 

0.2 

3 

AA 

9/23/76 

0.5 

2 

Z 

9/23/76 

0.4 

n.  Composite  sample  of  5  blue  crabs, 
o.  Composite  sample  of  4  blue  crabs, 
p.   Three  sites  sampled. 
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Species 


Area 


Site 


ate 

PCB  (ppm) 

9/23/76 

0.7 

9/23/76 

1.8 

9/23/76 

0.4 

9/23/76 

0.4 

9/23/76 

0.7 

9/23/76 

3.3 

9/23/76 

0.1 

9/23/76 

0.1 

9/23/76 

0.3 

8/  9/79 

1.1 

8/  9/79 

0.6 

8/16/79 

1.6 

8/16/79 

0.3 

8/16/79 

0.6 

8/16/79 

0.8 

Quahog ,  Mercenaria  mercenaria 


2 

Y 

2 

V 

3 

W 

3 

X 

2 

KK 

2 

JJ 

4 

00 

4 

pp 

3 

HH 

2 

Z 

3 

CC 

1 

NN 

2 

II 

2 

R 

2 

JJ 
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Table  2.    Concentrations  of  PCB's  in  New  Bedford 
area  lobsters ,  Homarus  americanus . 


Area Site 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  T 

2  S 

2  S 

2  S 

2  S 

2  S 

2  S 

2  S 

2  S 

2  R 

2  R 

2  R 

2  R 

2  P 

2  Q 

2  Q 

2  Q 

2  Q 

2  Q 

2  Q 

2  Q 

2  Q 

2  M 

2  M 

3  HH 
3  HH 
3  HH 
3  HH 
3  RR 
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Date 

PCB  (ppm) 

3/16/77 

7.9 

3/14/77 

1.2 

5/  6/77 

9.3 

7/  6/78 

2.7 

7/  6/78 

9.0 

7/  6/78 

1.7 

7/  6/78 

2.5 

7/  6/78 

1.4 

7/  6/78 

1.0 

7/  6/78 

2.7 

7/  6/78 

1.7 

7/  6/78 

1.4 

7/  6/78 

1.4 

7/  6/78 

1.7 

4/20/79 

2.0 

4/20/79 

20.6 

4/20/79 

8.7 

4/20/79 

6.1 

8/  8/79 

68.2 

3/14/77 

2.2 

5/  6/77 

6.3 

7/  6/78 

3.5 

7/  6/78 

5.4 

7/  6/78 

2.2 

7/  6/78 

3.7 

4/20/79 

17.0 

8/  8/79 

15.4 

3/18/77 

3.1 

5/  6/77 

11.7 

5/  6/77 

8.2 

11   6/78 

4.7 

3/16/77 

1.0 

4/20/79 

15.6 

4/20/79 

7.6 

4/20/79 

1.1 

4/20/79 

0.8 

8/16/79 

31.1 

8/16/79 

30.3 

8/16/79 

23.8 

8/16/79 

26.6 

8/16/79 

63.4 

8/16/79 

27.4 

3/17/77 

2.1 

5/  6/77 

5.8 

8/14/79 

11.6 

8/14/79 

12.4 

10/  5/79 

10.6 

Table  2.    Continued 


Area  Site 


Date 

PCB  (ppm) 

10/  5/79 

2.9 

6/  6/80 

4.4 

6/  4/80 

2.3 

6/  4/80 

7.4 

10/  5/79 

9.4 

10/11/79 

2.3 

7/28/80 

3.1 

7/28/80 

3.3 

7/28/80 

2.1 

10/11/79 

10.4 

7/25/80 

2.0 

7/25/80 

1.4 

7/25/80 

4.1 

10/11/79 

35.5 

6/  4/80 

3.9 

6/  4/80 

6.0 

10/16/79 

4.7 

6/23/80 

8.2 

6/23/80 

2.9 

10/19/79 

3.8  * 

10/19/79 

3.8  * 

10/19/79 

3.8  * 

6/  4/80 

3.4 

7/25/80 

4.7 

7/25/80 

2.0 

7/25/80 

2.6 

10/29/79 

5.0 

6/30/80 

2.7 

6/27/80 

4.7 

6/27/80 

6.1 

10/29/79 

7.9 

10/29/79 

10.6  * 

10/29/79 

10.6  * 

10/29/79 

10.6  * 

6/25/80 

7.6 

6/25/80 

5.5 

6/25/80 

4.3 

10/26/79 

7.1  * 

10/26/79 

7.1  * 

10/26/79 

7.1  * 

7/28/80 

3.8 

7/28/80 

11.0 

7/30/80 

2.4 

6/23/80 

5.5 

12/14/79 

3.4  * 

3  SS 

3  SS 

3  SS 

3  SS 

3  TT 

3  UU 

3  UU 

3  UU 

3  UU 

3  W 

3  W 

3  VV 

3  VV 

3  WW 

3  WW 

3  WW 

3  YY 

3  YY 

3  YY 

3  ZZ 

3  ZZ 

3  ZZ 

3  ZZ 

3  ZZ 

3  ZZ 

3  ZZ 

3  MMM 

3  MMM 

3  MMM 

3  MMM 

3  LLL 

3  JJJ 

3  JJJ 

3  JJJ 

3  JJJ 

3  JJJ 

3  JJJ 

3  KKK 

3  KKK 

3  KKK 

3  KKK 

3  KKK 

3  KKK 

3  KKK 

4  000 


Average  of  all  lobsters  taken  at  site. 
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Table  2.    Continued 


Area  Site 


Date 

PCB  (ppm) 

12/14/79 

3.4  * 

12/14/79 

3.4  * 

12/19/79 

5.2  * 

12/14/79 

5.2  * 

12/14/79 

5.2  * 

12/14/79 

2.0  * 

1/18/80 

2.0  * 

12/14/79 

4.8  * 

1/22/80 

4.8  * 

1/22/80 

4.8  * 

1/22/80 

4.8  * 

1/18/80 

7.2  * 

1/18/80 

7.2  * 

12/19/79 

2.2  * 

1/18/80 

2.2  * 

1/18/80 

2.2  * 

1/18/80 

2.2  * 

1/18/80 

2.2  * 

4  000 

4  000 

4  NNN 

4  NNN 

4  NNN 

4  QQQ 

4  QQQ 

4  PPP 

4  PPP 

4  PPP 

4  PPP 

4  RRR 

4  RRR 

4  SSS 

4  SSS 

4  SSS 

4  SSS 

4  SSS 
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sampled  in  Area  1  were  found  to  contain  the  highest  PCB  levels.   Those  obtained 
from  Areas  3  and  4  contained  lesser  concentrations  of  the  contaminant.   Farrington 
(unpublished  report)  reported  that  PCB  levels  in  the  sediment  were  also  highest 
in  Area  1  (Appendix  2).   The  Hurricane  Dike  appears  to  be  acting  as  a  sediment 
trap  containing  much  of  the  PCB-laden  sediment  within  the  inner  harbor. 
Summerhayes  et  al.  (1977)  demonstrated  that  sediments  outside  the  inner  harbor 
are  transported  in  a  net  northerly  direction.   Analyses  reported  to  date  by 
Farrington  (unpublished  report)  and  Camp  Dresser  and  McKee,  Inc.  (1979)  indi- 
cate that  most  of  the  contaminated  sediment  is  found  north  of  the  Area  2  closure 
line. 

We  have  observed  no  overt  effects  of  PCB  uptake  on  marine  organisms  in 
the  area,  even  though  some  contained  PCB  levels  exceeding  100  times  the  FAL. 
Gross  inspection  revealed  no  abnormalities  or  indications  of  disease  symptoms 
in  any  of  the  animals  sampled  and/or  observed.   Seasonal  development  of  the 
reproductive  organs  of  the  finfish  examined  appeared  to  be  normal. 

Finfish 

The  DPH  has  implied  that  all  bottom-feeding  finfish  in  Area  2  contain 
PCB  levels  which  exceed  the  FAL  (Appendix  1).   The  data,  however,  do  not  sup- 
port this  contention.   PCB  concentrations  in  tautog,  fourspot  flounder,  red 
hake  and  sea  bass  never  exceeded  5  ppm.   Elevated  PCB  levels  are  found  in  fish 
that  are  bottom-dwelling  and  year-round  residents  as  well  as  bottom- feeding, 
i.e.  eels,  winter  flounder  and  windowpane  flounder.   Weimer  et  al.  (1976) 
have  stated  that  fish  can  take  up  PCB's  directly  through  the  gills  and  integu- 
ment.  Long-term  contact  with  the  sediment  most  likely  allows  PCB's  to  be 
absorbed  in  this  manner. 
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Eels 

Eels  have  contained  the  highest  PCB  levels  of  all  species  tested.   Three 
factors  contribute  to  this  phenomenon:  1)  eels  spend  most  of  their  adult  life 
(5-20  yrs)  in  the  same  water  body  (Fahay  1978);  2)  they  are  chiefly  nocturnal 
and  often  lie  buried  in  the  mud  during  the  daytime  (Bigelow  and  Schroeder  1953) 
Their  activity  is  reduced  as  water  temperature  declines  and  they  spend  most  of 
the  winter  burrowed  in  the  mud  in  direct  contact  with  the  PCB-laden  sediment; 
3)  their  body  tissue  is  comprised  of  26%  fat  (Tesch  1977).   This  is  approxi- 
mately 10  times  higher  than  the  average  fat  content  of  other  species  tested. 
Fat  provides  the  principal  storage  site  for  PCB  compounds,  which  are  lipophilic 
(Nimmo  et  al.  1971b). 


Winter  flounder 

Over  the  four-year  testing  period,  most  winter  flounder  collected  from 
Areas  1  and  2  have  contained  PCB  concentrations  exceeding  the  FAL.   The  PCB 
levels,  however,  are  substantially  lower  than  those  found  in  eels.   Of  note, 
there  is  an  apparent  reduction  in  the  average  contamination  levels  since 
1976  (Table  3).   A  factor  possibly  contributing  to  the  elevated  levels  in 
winter  flounder  is  the  animal's  habit  of  lying  buried  in  the  substrate  except 
when  actively  feeding  or  migrating  (Bigelow  and  Schroeder  1953).   In  addition, 
flounder  spend  their  entire  first  year  of  life  in  the  estuary.   Most  adult  fish 
leave  the  estuary  in  the  spring  after  spawning  and  migrate  to  cooler  water, 
returning  to  the  estuary  in  autumn.   However,  Howe  et  al.  (1976)  found  that 
approximately  20%  of  the  flounder  up  to  age  IV  pass  the  summer  in  the  estuary. 
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Table  3.   Average  PCB  concentrations,  in  ppm,  for  winter  flounder 
by  year  by  area.   Number  of  individuals  in  parenthesis. 

Year        Area  1         Area  2         Area  3 


1976 

9. 

5 

(2) 

8, 

3 

(2) 

4. 

1 

(2) 

1979 

8. 

1 

(1) 

7. 

5 

(1) 

0. 

7 

(10) 

1980 

- 

1. 

9 

(2) 

2. 

7 

(3) 

Windowpane  flounder 

Windowpane  flounder  spend  their  entire  lives  in  estuarine-near  shore 
habitat.   Therefore,  they  would  be  consistently  exposed  to  a  PCB  contamination 
source.   They  do  not  bury  themselves  as  do  winter  flounder  but  are  bottom 
dwellers  and  do  lie  in  contact  with  the  substrate.   Windowpane  flounder  were 
sampled  only  in  1979.   PCB  concentrations  in  these  species  averaged  9.5  ppm 
in  Area  1  and  3 . 1  ppm  in  Area  3 . 

Summer  flounder 

The  summer  flounder  (fluke)  is  likewise  a  bottom  dweller.   However, 
differing  from  the  winter  flounder,  it  is  an  active  swimmer  and  is  found  in- 
shore only  from  May- September.   In  1976,  the  average  PCB  level  in  the  three 
summer  flounder  sampled  was  8.3  ppm.   However,  none  of  the  four  fish  sampled 
since  that  time  have  exceeded  the  FAL. 

Scup 

Like  the  summer  flounder,  no  scup  has  exceeded  the  FAL  since  1976.   This 
fish  rarely  comes  in  contact  with  the  bottom  but  does  feed  close  to  the  bottom. 
It  is  a  seasonal  visitor  to  the  area,  residing  inshore  from  May-October. 
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Bluefish 

During  1979,  one  bluefish  was  found  to  contain  16.5  ppm  of  PCB.   However, 
the  average  level  of  the  other  three  bluefish  analyzed  was  only  1.3  ppm.   The 
bluefish  is  a  migratory  pelagic  species,  generally  traveling  in  like-size 
groups  (Wilk  1977).   Although  it  is  caught  in  New  Bedford  outer  harbor  from 
May-October,  temporal  size  range  of  sportfish  catches  indicate  that  most  fish 
remain  in  the  area  no  longer  than  four  to  five  weeks  before  moving  elsewhere 
(R.  Lawton  pers.  comm. )2.   Test  results  from  other  locations  in  the  state  are 
all  below  the  FAL. 


Other  finfish 

Striped  bass,  silver  hake,  and  butt erf ish  were  never  found  to  contain 
PCB's  which  exceeded  the  FAL. 

Shellfish 

The  distribution  of  shellfish  is  such  that  all  oysters  and  soft-shell 
clams  were  taken  from  Area  1  and  all  quahogs  from  Area  2.   One  would  suspect 
that  these  shellfish  dwelling  on  or  in  the  substrate  and  feeding  at  the  sediment- 
water  interface  would  have  a  high  PCB  content.   This  was  true  of  soft-shell  clams 
and  oysters  (Table  1).   However,  quahogs  contained  relatively  low  amounts  of 
PCB's.   Only  one  sample  exceeded  2  ppm  concentration  (Table  1).   This  may  be 
attributed  to  the  very  low  fat  content  of  the  quahog  (0.9%),  as  listed  in 
Gibbons  (undated),  when  compared  to  soft-shell  clams  (1.9%)  and  oysters  (1.8%) 
and  lower  level  of  PCB  contamination  in  Area  2  sediment. 


2R.P.  Lawton,  Senior  Marine  Fisheries  Biologist,  Massachusetts  Division  of 
Marine  Fisheries,  Sandwich,  MA  02563 
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Crustaceans 
Blue  crabs 

Blue  crabs  are  basically  bottom  dwelling  and  omnivorous,  generally  found 
in  the  estuary.   All  blue  crabs  for  this  study  were  collected  from  Area  1.   In 
1976,  one  sample  was  found  to  have  a  PCB  content  exceeding  the  FAL.   Twelve 
other  samples  contained  less  than  5  ppm  PCB.   Harvesting  of  blue  crabs  is  not 
prohibited. 

Lobsters 

The  lobster  is  the  only  species  that  was  harvested  commercially  in  the 
closed  area.   Approximately  50  commercial  and  100  recrational  lobstermen  were 
affected  by  the  closure.   The  value  of  the  commercial  fishery  in  this  area  was 
estimated  to  exceed  $125,000  in  1977. 

The  lobster  is  also  a  bottom  dweller  which  feeds  on  a  variety  of  organ- 
isms.  Being  nocturnal,  it  searches  for  food  at  night  and  rests  in  a  mud  burrow 
or  other  suitable  shelter  during  the  daytime.   Lobsters  range  from  near  shore 
to  depths  of  700  meters  (Cobb  1976).   Resident  and  migratory  lobster  populations 
have  been  documented  (Krouse  1980),  with  stocks  often  mixing  in  a  given  area. 
Possible  migration  and  movement  in  general  of  lobsters  within  the  study  area 
have  not  been  investigated.   Fishermen  believe  that  lobsters  in  the  area  follow 
a  migration  circuit  each  year.   They  base  this  premise  on  the  seasonal  catch 
pattern  which  is  characterized  by  good  spring  and  fall  catches  interspersed 
with  a  poor  summer  catch.   A  similar  phenomenon  was  studied  in  Connecticut  by 
Stewart  (1972).   He  reported  that  mass  molting  in  the  spring  resulted  in  many 
former  sublegals  being  recruited  to  the  fishery.   In  early  summer  many  of  the 
lobsters  emigrated,  however,  a  remnant  summer  population  was  also  noted.   Good 
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fall  fishing,  according  to  Stewart,  was  the  result  of  immigration  from  deeper 
water  in  conjunction  with  a  second  mass  molt. 

The  task  of  examining  the  data  for  possible  trends  in  PCB  levels  is  con- 
founded by  seasonal  movements  of  lobsters  in  an  out  of  the  study  area.   Further- 
more, daily  movements  may  expose  each  lobster  to  contact  with  varying  amounts 
of  PCB's.   The  rate  of  uptake  of  PCB's  in  lobsters  has  not  been  investigated. 
Studies  conducted  on  other  crustaceans  indicate  that  PCB  uptake  may  be  rapid 
(Nimmo  et  al.  1971a;  Sanders  and  Chandler  1972).   Nimmo  et  al.  (1974)  found 
that  the  shrimp  (Palaemonetes  pugio)  concentrated  PCB's  within  a  few  days  of 
exposure.   Following  exposure  to  water  containing  0.17  ppb  PCB  for  7  days,  the 
test  shrimp  were  found  to  contain  in  excess  of  1200  ppb  PCB.   However,  further 
testing  revealed  that  up  to  90%  of  the  PCB  content  per  individual  was  depurated 
within  four  weeks  following  the  cessation  of  exposure  treatments. 

Table  2  lists  PCB  levels  of  the  111  lobsters  analyzed.   During  the  study 
period  lobsters  with  PCB  concentrations  exceeding  the  FAL  were  sampled  at  most 
sites.   The  present  closure  boundaries  do  not  appear  to  extend  beyond  the  region 
of  contamination.   Nevertheless,  only  30%  of  the  samples  collected  from  Area  3 
in  1980  exceeded  the  FAL  compared  to  70%  in  1979. 

Furthermore,  no  contaminated  lobsters  were  found  in  three  of  the  five 
southernmost  sampling  locations  (Figure  3),  i.e.,  sites  UU,  ZZ,  and  EE.   Only 
one  contaminated  lobster  was  sampled  at  sites  VV  and  YY,  respectively.   Since 
the  aforementioned  sites  were  only  sampled  in  1979  and  1980,  additional  data 
are  needed  to  determine  the  appropriateness  of  the  spatial  delimitation  of 
the  closed  area. 

Because  of  the  importance  of  the  local  lobster  fishery,  data  were  sub- 
jected to  greater  scrutiny  than  the  previous  species  discussed.   Table  M-  lists 
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Table  4.    Average  PCB  concentrations,  in  ppm,  for  lobsters  in  areas  2, 

3,  and  4  for  each  year.  Numbers  of  individuals  in  parenthesis 


Year Area  2 Area  3 Area  4 

1977  5.6  (9)  3.9  (2) 

1978  2.9  (16) 

1979  21.7  (17)  8.8  (20)  3.8  (10) 

1980  4.3  (27)  3.9  (10) 
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average  PCB  levels  for  each  sampling  year  by  area.   The  reason  for  the  high 
average  values  in  1979  is  unknown.   Forty- two  percent  of  the  total  lobster 
samples  were  collected  that  year.   It  was  found  that  the  high  readings  obtained 
from  the  1979  sampling,  greatly  influenced  pooled  data  averages  when  assembled 
by  sex,  size,  or  season.   Examining  the  variables  within  an  individual  year  is 
more  enlightening. 

Average  PCB  content  by  area  was  the  only  consistent  pattern  observed. 
For  each  year  where  data  exist,  the  highest  average  readings  were  recorded  from 
Area  2  followed  by  Areas  3  and  M-,  respectively.   It  is  reasonable  to  assume 
that  lobsters  taken  from  Area  2  accumulate  at  least  some  PCB ' s  from  their 
immediate  environment.   Limited  sediment  analyses  undertaken  by  DMF  and  Camp 
Dresser  and  McKee,  Inc.  (1979)  indicate  that  PCB's  are  present  in  Areas  1  and 
2.   A  possible  PCB  contamination  source  in  Areas  3  and  M-  is  the  "spoil  area" 
(Figure  3).   Sediments  from  this  site  have  not  been  analyzed. 

Data  found  in  Table  5  suggest  that  with  an  increase  in  size  of  lobsters 
taken  from  Area  2  during  1978  and  1979,  there  is  an  increase  in  the  average 
PCB  level.   Non-migratory  lobsters  who  are  older  and  larger  animals  would  have 
been  exposed  to  PCB's  for  a  longer  period  of  time  and  might  be  expected  to  con- 
tain higher  PCB  levels.   However,  the  large  difference  between  1978  and  1979 
concentrations  intimate  that  some  factor  in  addition  to  exposure  time  has  an 
influence  on  PCB  uptake. 

Analyses  of  average  PCB  levels  grouped  by  sex  (Table  5)  and  season 
(Table  6)  do  not  reveal  any  apparent  trends.   Utilizing  Wilcoxon's  signed  rank 
test,  differences  in  average  PCB  content  between  sexes  were  found  not  to  be 
statistically  significant.   Gaps  in  the  data  record  when  grouped  by  season 
preclude  the  use  of  statistical  analysis. 
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Table  6.  Average  PCB  concentrations,  in  ppm,  for  lobsters 
in  areas  2,  3,  and  4  during  each  season  for  each 
year.  Numbers  of  individuals  in  parenthesis. 


Season 


Year 


Area  2 


Area  3 


Area  4 


3/1  -  6/30 


7/1  -  9/30 


10/1  -  2/29 


1977 
1978 
1979 
1980 

1977 
1978 
1979 
1980 

1977 
1978 
1979 
1980 


5.7  (9) 

8.8  (9) 


2.9  (16) 
36.2  (8) 


4.0  (2) 
5.0  (15) 


12.0  (2) 
3.6  (12) 


8.5  (18) 


3.8  (10) 
4.0  (10) 
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RECOMMENDATIONS 

1.  It  is  recommended  that  the  DPH,  DMF  and  other  interested  state 
agencies  coordinate  a  comprehensive  survey  of  the  closed  area  to:  1)  establish 
definitive  levels  of  PCB's  in  the  biota  and  sediments;  and  2)  determine  whether 
these  levels  are  constant  or  variable. 

2.  Present  DPH  restrictions  in  the  closed  area  should  be  reevaluated 
as  soon  as  possible. 

3.  Major  industrial  and  sewage  outfalls  in  the  area  should  be  monitored 
to  assure  that  additional  PCB  contaminants  are  not  entering  the  Harbor. 

4.  Depuration  rates  of  PCB's  in  lobsters  and  other  migratory  species 
should  be  ascertained  through  appropriate  scientific  investigations. 
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JONATHAN  E.  FIELDING,  M.O..  M.P.Hr 
Commissioner 


■    * 


■'fi 
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CONTACT:   Pat  Mazza  727-? 661 

2661 


TOR  RELEASE  -  Tuesday,   MsfcC^I 8^  l£7ft>*  AM 

&  ■    -     &  "■ 

Public?- HillU-th^cp^iasioneT  Dr.    Jonathan  Fieltfing 

*.       "i«  ■    ■'-■-. 

today  requested  that  bottom  feed  in  «£•  fish,  shellfish  and  eels  not  be 
taken  for  eating  from  the  AoushnetrRiver  area  For  health  reasons* 
This  area  extends  north  of  a*  line  between  Picletson's  PUln-t  to  Wilbur 


Point. 


Fielding^  .made  this1;  request  after  reviewing  the  re- 


sults of  a  recent  state  survey  that  revealed  the  presence  of  Polychlorl- 
nated  Biphenyls  (PCT,)  in  that-  area  which  is  a  recreational  fishing  area  — 


not  commercial. 


The  survev  revealed  that  fish  in  the  Acushnet  'liver  — 


an  area  that  has  been  closed  to  shellfish  taking  for  manv  years  because 
of  bacterial  pollution  —  have  been  affected:  by  ?CV>   contamination. 

PCP;s  have  been  used  in  industrial  production  and  were 
deposited  in  the  river  over  the  past  10  years.*  They  are  no  longer  beirp 
deposited.   The  fisli  In  this-  area  have  been  found  to  have  PCF  levels  that 


exceed  the  Federal  standard,  for  food* 


T ie .tcttni* tto  te d;  thar  the   spec 


le-alirh-ef-f  etrt-s— o-f 


PCBs  are  not  totally  known, :to  datev  but  that  it  could  cause  serious  ill- 
ness if  ingested  frequently  over  air  extended  period  of  time.   Pe  con-  . 
Tlnued,  "This"  proH  em  reaHy—af feet::  k'w  -recreational  f  tshe-rc»an--vho  - 


fishes  in  this  river  area  «w«!  then 


\\ov.h>    and  freezes  the  catch  to 


— -    -..  .  ' 


'  'v 


y 


eat   over  a  period  of    tine^    Th£s  sport    fisherman  and   his   family   could 
ingest   a  fair  amount  of   J^t^b^lctaDfpei^tod^'qf   time."      '^'fth    this   in 
mind,"  Fielding  continneflty^'^aJn; '  now   issuing  a -heal  th  warning  to   recrea- 
tional  fishermen  not-ttt*  eaC^HeifciSh ^  bottom  feeding  fish   and   pels    from 

this   area." 

.■  > 

■■#-*•■  -> 

Fielding vts  also"  extending  a  health  warning   to   recrea- 
tional  fishermen  not-  to  eat t  tie fr torn,  "deeding   fish    from   the   area    just   be- 
yond  the  Acushnet   River  areata**  nf>rt&  of   a   line   pinning   from  *H.shn»m  ^oint 

-  .   '   *■' 

to  Cong  "3"  on  Ilursett,  Rox:k^£Q Rocky  Point  on  West  ■•Island.   c  ampins  'taken 
from  this  area  showed  bottom* feeding  fish  to  have  elevated  PCP  levels. 

Fielding-'treted,  "These  affected  areas  are  used  for 
recreational  fishing.   There  is  no- commercial  fishing  in  either  of  these 
areas  for  which  I  have  issued  health  warnings.   This  face  has  been  further 
verified  by  no  increased  FCB  levels-  found  In    fish  samples  at  commercial 
landings  and  in  the  marketplace." 

The  Department  of  Public  Health  will  continue  to  monitor 
the  fish  at  commercial  landings  and  in  the  markets  as  a  further  precaution. 

The  Department  of  Environmental  Quality  Engineering  and 
the  Division  of  Marine  Fisheries  have  done  the  sampling  and  laboratory  test- 
. ing  on  the  fish,  shellfish  and   crustaceans  in  these  waters  for  T>Cfl  deter- 
minations.  According  to  DEQE  Commissione.r  David  Standley,  they  will  continue 
the  monitoring  efforts. 

State  health  and  environmental  officials  have  met  with 
legislators  and  community  representatives  of  the- affected  areas  in  advance 
of  issuing  these  health  warnings. 
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These   regulations   are  promulgated  under  authority  of "CL^.  cf  lllt.  *.t  >7j.  :  1 
.5  and  6,   G.L.    c.91^,    ss.l86  and  192,   G.L.   c.30A,   s.2;;  T^'?^**-^' -;  >V«3 

•  •    «.  • '  -  .  •  ,.  .-..--.  ».V  ajEmj*  »  •  «      •   ■ 


260.0014:   Adulterated  Fish 


Fish»  containing  levels  of  PCBs  exceeding  the  rtflY1rn1Ull  allowable 
level  (or  "temporary  tolerance")  of  PCBs  established  "by  the  federal  '■:  •  • 
Food  and  Drug  Administration  fur  the  edible  portion  of  such 'XOQ&?%''? ' 
sources  are  adultered  within  the  meaning  of  G.L.  c.9^t\§.l&6^  first 
paragraph  under  food.   Such  food  sources  caught  in  the  contaminated 
area  are  presumed  to  be  contaminated.  ■■•'*  '-'*-. '---;*. J". '■'•  •  i&o"-* '■  . 

260.005:   Taking  and/or  Sale  of  Lobsters  and  Certain  Fish  Prohibited  ■-■;  :.■;."'..  V.  ' '. 

(l)   No  person  shall  Lake  and/or  sell  any  fish  (except  bait.  fish),. 
lobster  or  shellfish  from  the  area  of  New  Bedford  Harbor ■"  (Area  T^,:v.  v. 


described  belov: 


The  waters  north  of  the  Hurricane  Dyke  in' Hey  2e£f  ord,  ^ >Vr*i:. 

Harbor.  '.  \;:  •  l&'-^viAjJ-  .  '">•-  '-.■  ' 

-.ft.      v   '.'.  '  -5-*.  -'V.  •-j.'-i.  -.'." 

(2)   No  person  shall  Lake  and/or  sell  any  lobstex'^jr  bottoa-rfeeding 
fish  (including  eels,  scup,  flounder  and  tautog)  fro^^^he  ar^a"of 
New  Bedford  Harbor  (Area  1.1)  dc-s  ribed  below:     -:.  <v"  41  '^- :":  4*i  '  '"  "V'1' 


The  waters  generally  souLh  of  area  I  and  north,  o£'  a;;.."  ';  :.-*v  y-  -^ 
line  extendirig  from  Hicketbon's  Point  in  South"'  Dartre  >>  .-...•. ' 
mouth  westerly  to  Wilbur  Point  on  Sconticut  .^eclctM;;';;  >3& '■"'■ '■■'-. '"•■ 

(3)   No  person  shaLl  take  ari'i/or  sell  lobsters 'from,  the'axea  of 
New  Bedford  Harbor  (Area  III)  described  belov:-.'---'  .xv;  V^'--." '  ■'&■  •■.*"■•■•  ■:■ 

-  "-  -  *.  ':■''■''    r'    -  '■-'   -.   .  -"  -'. 

»   ** ,:  '       7. . 

The  waters  generally  south  of  area  II  and  norti\  pf  a  ' '>-■'■>>;'•  -""''' 
line  extending  from  Mishaum  Point  on  Smith:Neck  ii\  '  >■  ;> 
the  town  of  Dartmouth  north  and  vest  to  Gong-  "3'1;  oil  •//": •'•''>"■_■.'. 
Hursett  Rock  off  New  Bedford  Harbor  and  'continuous  north,  J',.  ?\ 
and  west  to  Rocky  Point  on  West  Island  fn  the  \ town  Qt-jZ-:^. ;  ■'■'",'* 
Fairnaven.  .  •  -  ' 


•   ••  ,-  i-  "4-  ■'".w   vf.   '  ""•.■."."  ■.'■•.  .r-  _•   '     ••"• 
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Appendix  2.  Compiled  by  John  Farrington,  WHOI. 


PCS  Analysis. 
Reaulta  of   aaaples   taken  la  Hew  Bedford  Harbor  and  Bustards    iay  aoalyrad  by  Massachusetts   Scat*  and   U.S.   Federal  Labi 


Dace 


Sadlaanc 


ianple 


Location 


Site 


C.C. 


L.I.S. 


Arodor  1254,   10"°  e/g  Dry  Wt. 
Laboratory* 


E.P.A. 


F.D.A. 


W. H.O.I. 


S.M.I 


5/10/76 


9/23/76 


Sediment 
(Composite    Grab) 


Aeuehnet    River 


ARS-10 

HBS-4 

HBS-5 

NBS-6 

H 

NN 

J 

ltt 


85 
88 
18 
23 


9/23/76 


5/10/78    Cores 

Avg.  0-8  cm 


Outer  Harbor 


Acuahnet  River 
Inner  Harbor 


I 

U. 

JJ 

1 

2 

3 

* 

5 

6 

7 

8 

9 
10 
11 
12 
12A 
13 
14 
15 
16 
17 
19 
20 


0.5 
0.16 


6/73       Sediment  Grab 
6/79       Core  0-4  en 
5/73       Composite  Grab 


Outer  Harbor 

Outer  Harbor 
Buzzards  Bay 


22 

22A 

23 

*  23 
14  Sta. 


Results  indicate  10~  g/g  dry  wt.  of  Arodor  1242/1254. 


Laboratory  Identification: 

C.C.  —  Massachusetts  Division  of  Marine  Fisheries,  Cat  Cove  Marine  Laboratory. 

L.E.S.  —  Massachusetts  Department  of  Environmental  Quality  Engineering,  Lawrence  Experimental  Station. 

E.?.A.  —  U.S.  Environmental  Protection  Agency,  Florida  Lab. 

F.D.A.  —  U.S.  Food  &  Drug  Administration,  Boaton  Lab. 

V. H.O.I.  —  Woods  Hole  Oceanographlc  Institution. 

S.K.O.  —  Southeastern  Massachusetts  University. 
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